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Abstract

Background: Aspirin has been shown to be effective in controlling the progression of chronic vas-
cular disease, and antiplatelet drugs have been developed. Current Status: Antiplatelet drug has be-
come an indispensable routine adjuvant treatment for chronic diseases of old age, aspirin, clopi-
dogrel, warfarin, diosamine, rivaroxaban and other clinical applications are increasing year by year,
but the effects are mixed; side effects such as antiplatelet drug resistance and bleeding risk are in-
creasing year by year, which not only affect the efficacy of treatment, but also threaten the lives of
patients. The safety of long-term antiplatelet drug use can be seen, safe and effective antiplatelet re-
gimens have received much attention. Methods: To observe the clinical manifestation and treatment
response of the patients with chronic vascular diseases who were treated with antiplatelet drugs,
and detect the mutation of CYP2C19 and APOE genes. To investigate the mutation of CYP2C19 and
APOE genes with the method of control study, clinical features of chronic vascular disease and its
relationship with antiplatelet drug response. Results and Conclusion: CYP2C19 and APOE gene mu-
tations may have definite clinical characteristics in chronic vascular diseases. Accurately control-
ling CYP2C19 and APOE gene mutations and their relationship with clinical drug targets has practic-
al significance for the accurate diagnosis and treatment of chronic vascular disease.
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1. 5l8

HIF 52 UIF Sz B =] DG AR ot i) 18 5 1L 457 5% (chronic vascular disease) it A &35 %, i/ MR 25 iis
A, I35 RN 16 2 5518 1505 (chronic diseases of old age) AN BEER Bk i ML 4K BVA Y 7 =, 044 i ki
AIUCAR, SRS T ARVEAR. HUBLHT B R BESEPUMAR GG T RN B BTG 2, IRRTRE
W], FEAE P MR B E T, RAEPUILAR G YDARPTEE (AR A B R SIS SU A KA, A
EEZMATT R, A ek b B 3 i A, AR T I /MR 25 0 1) 22 A il ] L — B, DRk A R
PR 7 8852 0[] IEHARE LRI, M 3 1 CYP2C19 L[N A1 APOE & PK AN [ [ Jik [K 4%
RS HL ML /MR 2507607 PR 24 2 [ A7 70 22 S v o AR (B TR R4 R [2015] 240 5 254X i g A0
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2 WA A s R DRI W0 5 AR H8 5 G A7) ) A, 1 5 T A i e 2 W Aff 130 %s) IR P S 0L /N AR 2540 1) B I 24
HEAT CYP2C1O SR MKW, T ip A T EIR TR UK [2010] 194 55 (B HUMIIFRHE i 32
IREY  ERZ W JR(2019 4EH 83 2) (CYP2C19 254 st 5 [ 2 25 AR T 53 A4 A B 5 8 5
Y ATE T s BE P B8 [2015] 240 5 (254041 B AN 25 W04 F S0 o5 L R A I 3 R A8 B (R T7) ) 25, X T
BN T ISP B3, BN PPAl LG Y7 R, IREEST 8, FRARAS RO R A 2 [2]

2. 18MmE LR B IR R A E RS

F BT e I 2 1 25 N R f R B DL o i i 2 — o A B S skt 3.0 12, FF4kst
A 350 J3 /AR FESE N3] o w2 — Bk CABI KR T imONRHE, AIREAE O R, U AT IS 38 5 Th
REME B B% BT AR 4 B R, ERFPUS MR 251550 R, IR4iE > 140 mmHg FI/SiEFIKE > 90
mmHg, FI2WE IR . B A L s, H AT EE R A i 24, ik BT 140/90 mmHg,
IRRLZ S WA S L o o 0L A J5 1 o I R 4 P v I e 0 kM o L 2 418 4 T AL 0
BRI L, o5 R ANFE 5%~10%. I T i A R 1 HE 50 (1) — /NI R R B, 4 R s I e 1Y)
G R I I RRE AN 5 F 5 5L M vy I e AHABA[4] o Ji & M s 1L s (primary hypertension, PH)BGRR i L »
RF6>18 YR RAELHIRAS T, SkIEE > 140 mmHg F1(8k) 75K & > 90 mmHg, & £EA g B AR
PEARUTZREL, LLRO T B AR 45 2% B D Ak s o R P e, BT DA% B 398 (remodeling) 4FAIE )
A GVESR, PH (& I 90%~95%, i A 5 PRI, 7 50 R I i L% A X fE e I R IR 2,
RGP AR AR AN 5T, HATIACA, TRt 2 R AW R AT S A R LRI TS, PR A R4 D)
REZRUR, RV, ANZruh. Jsife. BN, AR RS2 AR R R, AR TREE R, DR
F. ARSI, e RREFY RS SR AR RR[5]. & IR & SLE, 2 B E
B, fn. RO . BIhReA A, BNAEZE . HRRE M IMAS . O, KN BF. HR R I AR
FECH WLAEE RS B (6] DR A i I (R R AN KT 2, 7™ B RS A B A 1 AR, O T R G R T AR v I
JEGE R NURESE | i 1L/ AE HE 55 A 5 1 i DR B JC 96 5, R R A o I P 538 1) 25 TR P 71 A%
RS RAFBAR S AR AR 1028 b K IL 25T T RS L SR I . R M e Il s AR
M3 TNF-a /K38 & Al g 5 TNF-a-238G>A 4 K1KLK, 5-863C>A B:K 2 A1 LI CHL: miR-375 BT
VERBURINZER, AR YR R S5 w6 0 2050 bk BB B 4 5 i & B F R 8, miR-375 i miixt i
I 3500 ik B B BH P S8 0 T R AR AR FH s R M s T A 0 S IR R (LVH) S8 L i R v I P
e R T I R 3 RS 4 vy I A o R 8 ML AR L I P RS2 481, SR N PUBEAE FHUR TS IfL/NBR 6 B
ARSI TR, IX SR AT B8 5 A 55 L IR I o i ML R A IR R AE 5 R PR A ORI 2 8 8
FEAEPUA /NG 259 0] At v 0L 5 S 38 R B 2T VA T e AL BB R B8 ELAN 9RE SN, Sk T A 3 )
MARTE R 5 [7]. HETAN, AR BRAS R S B8 25 6L 55 1 1 A0 e 3 i R 2B R R R
VA A VIR AR, T 2 B A T B S N I P R T AR RRAS L SRR T BB 2R LR JE S B
[8]. XEEWFRLWEE 7 MERBIRRIEI S, SHESETER . g e aEE. BIRGT
S HEE o WATIR A TORIER I, 18R MR A =R . mRsER . mEk R R s, RS (b
O Mg R 5 i 4l 5 ) 2019 AR BRE, R A B AN Euk 3122, Horpisl 0 1100 /5, %A 1300
J3, i 500 /3, 0% 890 Ji, KL 250 Ji, a0l 200 J3, JEE BhKEE 4530 3, il 2.45
12191, MW BRFAEFE EFHES . P /MIGTT 2 AR FEVEB, R 2 o i I 5555 Fe B 2 1)
BITIE M2 —, FREIUCAR, ST . RVEAR. Hh BRI EA . RIRID PR B /MR 2590 7E 1% 1 1 B
R—E b RAE T AR, HIFIES B IBRFEECA B 2 b, W2 PpHikh. WALE S« H i XU 25 [10]
TEWGRSE B, AR AR RN 2590 1 FH S s DA DB AR P 7 R T) ) &5, BRATTRE AR 48 B 3 1) =L
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RIEIL, SRR RIRIT 7%, RURBESFSERAMATIE. WA WEARRM, K
WEGRYT 77 RA[11]. UM/ NR 259 & — W R iR EF (ADP)SZ AR BR 7, 7] 45 /MRS T ADP SZ21A 454,
fE2f iR A I EiE SR E GP Ib/Ma 2 RE: &, AIMmAMHIANOHEERSE, HFRiG LAUEESE., sl
PR AR S P SE R R 98 AN Bk R A B A 2 I A A 2 51 B0 6 SR O ACRE IR BT A /AR 245 E 2
AR & B, 72 I SUE A T ARy 2-4A00E - SUEAS & rh 1Bl AC Y, S B AR TR B v A 1 SO A
AT AEY) . SRS SRR N BB P AR AR S i, — R I BRRE A, o SRR R TR A
(¥7 80% LA L, LK AR AN CIE TE IR AT AN, — R mZ MR R P450 /-, o5 SUILRS 634
REIH 20%. AHFFERY], 2N EIGIT I, IR e A B0 9.3%, THEINEF
PR ARG KA, TRIT CYP2C19 2. APOE Jk [ % LR AR i A [ ik [K] 2e d £8 3 Sl AbA% 75 1 ol PR
A R B R E R R R KL R IRE IR R B2 S HIA AT S % KR IR BR[12]

3. CYP2C19 E A %75 M S /R 2544 5

SN AS T A I PTI NR 259, A4 240 A T Ak N 46 8 3 E G 1) 2 A R S Vil Tk 24 T R 4 2 2 )
WAI[13]. FERE T — PRI 2, FERAN LA TEYE, TR/ N SRS &5 ikl CYP2C19 ARUHA: il v
R F=, A e RAEPUILNAE ] » 38t4% 26 P 2% (pharmacogenetics) BF 7T UE B, 35 4% 4 5 1) 22 25 P (SNP)
XTSI N AR e, R RAS A A R R ARG R 2, HIOge S 2 20,
WA ZAEAR N B RGPS 28072 AR AN R K S0 . CYP2C19 JEBR /& CYP450 Big s — WK e h BB, 42
NE—FEZ 2GR, CYP2C19 RERE LA RIA, FERIARE, Hnr ik el -
WIRVER . FEAER . N-AREAER . O-I R HAEH . S-S AR A/ I 2 Fh e J8i[14] . CYP2C19
SRR T YR X 10924.2 &, 1 9 MME TR 8 NE TR A K. KEIFHIESL, ANEABE
CYP2C19 RN 259 AT AE 1 2 AR K[15]. CYP2C19 HARE SNP i fi, ifLAr 5 fm H g%
PE, MRHE CYP2C19 JE[RIFR AU 2 WA 10 vE M RE JIAN ], CYP2C19 78 AR A AR 28 TY m] 4 Ay iR
IEH . RS ARMEE 4 PhRAL, Hoh CYP2C19*1 S SN R A2 IEH ThAEAR I R A, i CYP2C19*2
F1 CYP2C19*3 S5 BRI R BN ThREGR R AL, WL 1o IR FRHASACH 2457 FFK CYP2C19 12k BE
PEFA, T CYP2C19 A B AN [ 5 B Sk A% 5 v VEAR IR M 258 1 A E 2 57, HETTE C R I
CYP2C19 [N 2 NRAFLEAIFEN b, /45 10 ANid Ak 7 B TE M BeAs, L 18 A AL 4 5 o LA
CYP2C19*2 #1 CYP2C19*3 w7 i 99%LL L1 i [E RAZ ANHF . HoAth 512 AR AL AT SC I S A B R A A
CYP2C19*4, *5, *6, *7. *8 fI*17 R AL, (HILE /D W, HilmRIIRBMEA m[16]. WFFEER M, CYP2C19
2 DR P2 AR U TR LR AN [R) b R ) A0 A AR A3 N A NZ) 2%, TBNZ) 4%, TFEANZ) 14%. {EXF CYP2C19
AR SR A 7 b R B, BRIEE R CYP2C19*2 F1 CYP2C19*3 &5 f % R IS Kt &,
CYP2C19*2 F1 CYP2C19*3 %4y F [K 7F (4 N\ 7 Ay 85%, T 7F 7 [E A A 99%, [F]Hf CYP2C19*2.CYP2C19*3
PR TR 55 1T R B 400K 22 250 b N BRI AR AR DG BB AL BRI « 15 CYP2C19 HE R PR B 45 71 3 L
B, CYP2C19 HePA| r B A Ui B 485 75 25 FL 250 AU A 36 BR PR AIC 28%, 12 AR 205417 & [ MK 72%.
CYP2C19*2 [ FRALAL siAE AT 5 55 681 {7 i Bt A A G (rs4244285, ¢.681G>A, CYP2C19*3)H
AR S AESNE T 4 55 636 ALAUBRIE 1 A fUFF G (rs4986893, €.636G>A). FEMEAI AL B, UL /IMR
2905t /SR A PR, i MRS REIRES, (AR A K[17]. CYP2C19*2 mI 3L (14
ER B I RAZ Ry, T CYP2C19*3 S22 115848, MR sk () B 1 o R E PE o %o 335 481 FH U 5 v
T Meta TR, SR B AR L, A (AR B S PR AC U ) 2 B PAIK 28%, 12 AR B i
A 72%; [N /MR SRR 2 (IPA) AR, S5 HRACI AL & 1K IPA 22 53730 5.9%F1 21.4%. 1E
R PRORH F R AR B B [A) VA WS 38 A i v AR A I 259K FE AN IPA R B B 22 5 o 184K
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RS 58 o 3 A R I 24 9 L BRAR I A EE S I 63%~71% . E CYP2C19 18RI AL B v, R
TR EEAR B 1R, VR MR 0 M 259 BRI, B /NBRVE F B . AN [RI/ Ak T S
(S REAG 72 57, 2 A0%IRI L 75 9 N 23 7= AR SRS T i hT, £ E 5 A2 CYP2C19 (Rl RAR S BUig AL A
B WGRBEFIRY, CYP2C19 R RAL S HUMSACUH AL B2, A 2 S HE i) XU 3G im0 i if.
EHFM R A RGN, RAEET E . ST B, IR DO &t k% 5 7R, Dk 21 BE
I /N SR PR AKCR LA 38  SPHe R  D 7  0T E 1 H I RURL I PR L 3 2> 3R G0 (1 VP Ay B2 BRI ™ 4% 1)
PR 7V [18]

Table 1. CYP2C19 drug-metabolizing enzyme polymorphism and clopidogrel metabolism
= 1. CYP2C19 i BB B A 25 1 S SR B R i

249 FRAY L5 Rt Y
CYP2C19*1/*1 2GG 3GG IS 1E%
CYP2C19%1/*2 2GA 3GG i a2y
P CYP2C19*1/*3 2GG 3GA ey i%@f«?ﬁ%éﬁ
CYP2C19%2/*2 2AA 3GG 5 HEBHY
CYP2C19*3/*3 2GG 3AA % e
CYP2C19%2/*3 2GA 3GA 5 HMEBH

4. APOE EFE M5 ME &R KK

#J6 25 M (apolipoprotein, APO)Z& —Frl & A, MK EaRAHsr 2 —, BIREAN
AL SR Foe R AN, OGBS RE A BRI 32 A% . 78 i b LR
eSS Hm =0, IREE. BEIRSEIREAEILE S, HR RGNS BRI & H AT AR
FFIH, &P BINE R 7 R MR R I BE B,  FFil it 5 40 B i 14 32 A4 A0 45 & 1 T g 2 T is gk N
TR —REA . BIREBMAEILKZ, HATH ABC 244, APO A7 APOA. APO(a).
APOB. APOC. APOD. APOE. APOF. APOG. APOH il APOJ %5, AN[HEFhZE APO i&AJ LA 43 AN ] F
K. WAL BH YRR, @HEIEEASERED THERE R E R0, i iE 8 Aok 3 22
AT, GFEFLEERKL(Chylomicron). M FENR & 1 (VLDL). (K% G & [ (LDL). W FER & 1 (1DL)
Al % FE AR 82 I (HDL) [19]. @i e & B foknig St e 28 7 dE H it =18 MRS RS . 825 AR A0 & b e
P R4, APOE R BAE(E T BRI, VLDL Al HDL =M s & Afdckiz b, HEEIGEES S5HH
BEIR A Ak . FEFURIL, MEARE AR R AR, SERAFSEMERBEZ S, 724
AFEIFERR A OB E R E AR ATyEe. m MARCUM AR, SMAE3RAEL. S FE G
ERIRENREFRIEA G, X2 A A [FIFL 52 [20]

APOE & & S5 & R (0B M 28 11, 2 R 9w b5 299 A2 kW % 2 1) APOE i & 1 J5 (apolipoprotein) ,
APOE & [1/& MR T EE R A 2R B . BFFER B, APOE 3 K fig Jk 58 48 ] S BUH B B 2 BRI
R ARG R F I L ThRE, (R HE AR ZREL . BhBKHs FERE AL AN ML B 55 R A AR g, Xt
VTP AE R RN [21] . IRRIF 7T, APOE & [ H WAL 28 457 55 7F rs429358 (c.334T>C)AlI
rs7412 (c.472C>T) “ANEERIAL pi b, B AR S BB B U 2 IKAE 112 A7 A0 158 17 b [ E FE IR ik H Al
FIRE R (Cys) S AR (Arg) K AEBAS, FFUL=FfE AR, HRIOH: E2. E3 AIE4[22]. 7= 6 FifN
[ LR, 43908 APOE2/E2. E3/E3 il E4/4 —Fpali 1M, &4 APOE2/E3. E2/E4 il E3/E4 %5
R A TR APO FERIRFIFRBAENG R o6 M AR /RO I P AE AN [F e, WL 2.
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Table 2. Relationship between APOE polymorphism and risk of vascular disease
= 2. APOE £F %751 5 ME KRR X 5

E4 E3 E2
&lled £3/ed &2/eh £3/e3 £2/e3 £2/e2
LDL B FEH = (o 1EH T R
TG i W ] ]
HDL 1% =l
APOE i B g B
sk L JRUS PR/ XU AIG
ikEAE IR e TERF IR (ZSAS e
EARS/IPR IR e 12 W PR/ Sl s
etk Bt i 2 R bt Fie Jig ROR WA T R
RN I A FEAF RS IR LA oA U P A1 LR S A DR S BRI
11 I A AR RSN K M A ROR GF I A FROR 4
T K254 RIIEP e [LTiI=P/o5 Bl A 2
2% Bt Jig A 2 B iR 2 Bee iR o R
5. WISIRmE

B K DA ZAE E PEREE Y E B [2015] 240 5 (25904 U AN 25 ) 4 FH B8 rd L DR ARG U 4 A48 7 (104T) )
e Bt 2 LS00 IR P SRR A T 10 B B 24 R4 T CYP2C19 JER 40 AU, AR A 3 AN T BN R B A EBUR
[2010] 194 5 (ERITHUMIGIRZR R &2 0D« B KA )R(2019 4F28 83 5) (CYP2C19 Zj4f il
SR 22 25 P A I R B AR B e S S0 R0 TS B B [2015] 240 5« 25404 AN 254 1 T HE
2 IE RS B AR FG B (AT)) S SO RS R B AR AE N o 241 IS s B A B2, 3232 GO AR TR VA7 i
ARRPIRAEZR S, SEUZEFRNARE, MR EER CYP2C19 HEKIFI APOE H KA [E] )2 A
FH 5 GRS T IRIT AR F 245 2 I A7 1E 22 7P [23] . CYP2C19 Hil APOE 3[R AN [ 6 U 7F 5 ik g Ak
MR IVRHIE S H R AR E A 8 A 8. H AT, P2 ARH8Y B 2ok B CYP2C19 HEE 2k
REPERAR, CYP2C19 H: S A AL AR fl FEEE P AESN LT 5 26 681 7 (IHsE A /U G (rs4244285,
C.681G>A)FIAM L T 4 5 636 frMHlIE 1 A fC# G (rs4986893, ¢.636G>A). TEIEACHI AL B b, Hrif /MR
ZHsit /AR SR P BRI, B /MR T REVRTS , (AR XU 3 K [24]. APOE J2& i 8 [ 32 AR I C ¢, 3L
rs429358 (c.334T>C)Hl rs7412 (c.472C>T) —ANFE RN &5 L (IBREE X 284F, 3000 2 BR7E 112 fi7F0 158
B BRI R R (Cys) SR R (Arg) BLAS, RS FhIERIR AL, 7R3 kAL e 4 B & A
MR, CYP2C19 F1 APOE Jk[K AN [ % AL 7E 3h Bk AR AL Y (I PRIFAE IR AN 52 4 B A, LB i3 ik RIEA g 42,
I PR 1745 3R R AE[25] 0 #R3T CYP2C19 HE Rk g 14 SR AL ) Bk A1k, £ 5 APOE ik [RI32 B 1) 43 A B A Il
PRFFIE, JEIE CYP2C19 Hil APOE i[RI [F] 3 Y 7E Bl ik s A, Hh ) R AR AIE S 25T TR BiAB 5L, iR
BN BKBEAY 1) 7 VP Ak FE AR S FE 745 RO B SR IR I B LA 40 o 4 [ T2 2 = 4 {3 161 [2015] 240 5 (2 4XH¢
W AN 2P A FH A o5 R RS, DU AR 1 (G T) ) 732 WO BBk A Ak F8 2 I PR B2k, A5 CYP2C19 AT APOE
BRI WIARNL i, R T PR ML, THEIFN b, JEIESI KA B CYP2C19 1 APOE As[m) 2k
DRI 28 5 1 R R A e BT 1) S G e PR 245 40T T8 SR AR i I PR DG I, T B 4 b g VU3 B0 R B4 P 231
PR FEAR . WERPTIE T R RSB I AR TT ROR SR LB IR Ak HE [26] [27] [28] [29] [30].
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ZE LTk, CYP2C19 F APOE J [K| 240 75 18 4 ML 7 b vl GE A5 BH #ff A

i RARFAE , A VR 4%

CYP2C19 Al APOE JE R A% K o 5 W PR 25 VRS HEAE iR 50 2R, I ILE 000 & 35 RS M2 W RS HE TR
T BLSE R

E&WE

IR SOG4 (R 1355005-3-7) s €T B 2% 5 42(20222940); 1t TL #2511 81(22014525)

SE

(1]

(2]
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(6]
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